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© Concentrator system capable of completing emergency calls under congested traffic. 



© In a radio concentrator system found by a cen- 
tral station and remote stations, demand-assigned 
data channels are constantly monitored to detect 
when they are congested. When an emergency call 
is received from a subscriber terminal, a dial tone is 
sent to the terminal if the emergency call occurs 
simultaneously with the detection of a congestion. 
On hearing the dial tone, the subscriber dials an 
emergency destination address, which is received 
by a remote station and compared with a list of 
predetermined addresses and verified if it matches 
one of the predetermined addresses. The dialled 
information is sent from that station to the central 
station, where it is relayed to a switched network. An 
emergency channel is established to the network for 
routing the emergency call. This channel may be 
^permanently provided and demand-assigned in re- 
^sponse to an emergency channel assignment re- 
Lfj quest, or first selected by a remote station request- 
IX>ing an emergency call and access is granted by the 
0> central station if no collision occurs between com- 
^peting emergency calls. Alternatively, no emergency 
O channel is provided in the system and one of the 
***data channels is cleared when an emergency call is 
O detected simultaneously with the occurrence of a 
A congestion. The cleared channel is used as an 
emergency channel to complete the emergency call. 
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"Concentrator System Capable of Completing Emergency Calls Under Congested Traffic" 



The present invention relates to a concentrator 
system for connecting geographically scattered 
subscriber terminals to the public switched tele- 
communication network through limited channel re- 
sources. More specifically, the invention relates to 
such a concentrator system in which emergency 
calls to police departments or fire stations are 
completed through a specially reserved channel. 

Radio concentrator systems have been devel- 
oped as an economic means for connecting re- 
motely located subscriber terminals, such as tele- 
phones and data terminals, to an access point of 
the public switched telephone network through 
demand-assigned time division access channels. 
The system comprises a central station located 
relatively close to the access point of the network 
and a plurality of remote stations to which the 
subscriber terminals are connected by groups. Be- 
cause of the limited number of demand-assigned 
channels, congestion tends to occur at peak traffic 
loads. With prior art radio concentrator systems, an 
emergency call from ordinary subscribers is treat- 
ed as an ordinary call and routed through one of 
the demand-assigned channels if it is available. 
The prior art system is provided with one or more 
channels which are specially preassigned to -spe- 
cial subscribers to allow them to complete an 
emergency call under congested traffic. However, 
an emergency call from ordinary subscribers must 
be abandoned when it encounters a condition in- 
dicating that all channels are busy. 

ft is therefore an object of the present invention 
to provide a concentrator system which allows an 
emergency call from any subscriber to be com- 
pleted when the demand-assigned channels are 
congested with traffic. 

In a concentrator system of the present inven- 
tion, demand-assigned speech or data channels 
are constantly monitored by the central station to 
detect when they are congested. When an emer- 
gency call is received from a subscriber terminal, 
typically in the form of a "hook flash", or momen- 
tary depression of the switchhook, a dial tone is 
sent to the terminal if the emergency call occurs 
simultaneously with the detection of the channel 
congestion. On hearing the dial tone, the sub- 
scriber dials an emergency destination address, 
which is received by a remote station and com- 
pared with a list of predetermined addresses and 
verified if it matches one of the predetermined 
addresses. The dialled information is sent from that 
remote station to the central station, where it is 
relayed to an access point of the switched tele- 
communication network. An emergency channel is 
then established between the subscriber terminal 



and the network for routing the emergency call. 

The emergency channel may be permanently 
provided in the transmission link between the cen- 
tral station and remote stations and demand-as- 
5 signed by the central station to a remote station in 
response to an emergency channel assignment 
request therefrom or first selected by the remote 
station requesting an emergency call and access is 
granted to it if no collision occurs between compet- 

70 ing emergency call attempts. Alternatively, no 
emergency channel is provided in the system and 
one of the data channels is cleared when an emer- 
gency call is detected simultaneously with the oc- 
currence of a condition indicating all data channels 

75 are busy. The cleared channel is used as an .emer- 
gency channel to complete the emergency call. 

In a more specific aspect, the concentrator 
system of the present invention is made up of a 
central station and a plurality of remote stations 

20 interconnected by a two-way transmission link. The 
central station comprises a plurality of subscriber 
line interface circuits associated in a one-to-one 
correspondence to the subscriber terminals, and 
connected to the switching telecommunication net- 

25 work, and a controller cooperating with the sub- 
scriber line interface circuits , for selecting a data 
channel in the transmission link in response to a 
channel assignment request either from the net- 
work and the remote stations and generating a data 

30 channel selection signal identifying the selected 
data channel. The controller detects when all of the 
data channels are busy and generates an all-busy 
signal. In the central station, 
multiplexer/demultiplexer circuitry connects the 

35 subscriber line interface circuits to the selected 
data channels in response to the data channel 
selection signal, connects one of the subscriber 
line interface circuits from which an emergency call 
is requested to the transmission link, connects the 

40 data channel selection signal and. the ail-busy sig- 
nal to the link for transmission to the remote sta- 
tions, and applies the channel assignment request, 
which has been received from the remote stations 
through the link, to the central station controller. 

45 The multiplexer/demultiplexer further detects an 
emergency destination address transmitted from 
the remote stations on the link. A dialling circuit is 
provided in the central station for signalling the 
detected emergency destination address to the 

so network. Each of the remote stations comprises a 
plurality of remote subscriber line interface circuits 
connected respectively to the subscriber terminals 
and a plurality of registers associated respectively 
with the subscriber terminals for transmitting a dial 
tone to the emergency call requesting subscriber 
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terminal and receiving the emergency destination 
address therefrom. A remote controller in each 
remote station cooperates with the remote sub- 
scriber line interface circuits to generate the chan- 
nel assignment request in response to an outgoing 
call request from the subscriber terminals and de- 
tect a simultaneous occurrence of the all-busy sig- 
nal from the central station and an emergency call 
from the emergency requesting subscriber termi- 
nal. The remote controller causes one of the regis- 
ters to send dial tone to the emergency call re- 
questing subscriber terminal in response to the 
detection of the simultaneous occurrence, and veri- 
fies the emergency call by detecting a coincidence 
between the received destination address with a list 
of predetermined emergency destination address- 
es. Remote station multiplexer/demultiplexer cir- 
cuitry establishes connection of the remote sub- 
scriber line interface circuits to the selected data 
channels in response to the data channel selection 
signal, connection of one of the remote subscriber 
line interface circuits which is associated with the 
'emergency call, requesting subscriber terminal to 
the transmission link, connection of the channel 
assignment request and the emergency destination 
address of the verified emergency call to the trans- 
mission link, and provides connection of the data 
channel selection signal and the all-busy signal, 
which have been transmitted from the central sta- 
tion on the \\t\, to the remote controller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in fur- 
ther detail with reference to the accompanying 
drawings, in which: 

Fig. 1 is a block diagram of a radio con- 
centrator system embodying the present invention; 

Fig. 2 is a block diagram of the central 
station of Fig. 1; 

Fig. 3 is a block diagram of each of the 
remote stations of Fig. 1; 

Figs. 4A and 4B are flowcharts describing 
the operation of the concentrator system according 
to a first embodiment of the present invention, and 
Fig. 4C is a data flow diagram useful for under- 
standing the operation of the First embodiment; 

Figs. 5A and SB are flowcharts describing 
the operation of the concentrator system according 
to a second embodiment of the present invention, 
and Fig. 5C is a data flow diagram useful for 
understanding the operation of the second embodi- 
ment; 

Figs. 6A and 6B are flowcharts describing 
the operation of the concentrator system according 
to a second embodiment of the present invention, 



BNSDOCID: <EP 0304955A2J_> 



and Fig. 6C is a data flow diagram useful for 
understanding the operation of the third embodi- 
ment; 

Fig. 7 shows a data format employed in the 
5 first and second embodiments of the invention; and 
Fig. 8 shows a data format employed in the 
third embodiment of the present invention. 



DETAILED DESCRIPTION 



A radio concentrator system of this invention, 
shown schematically in Fig. 1 , is a subscriber con- 

75 nection system for economically connecting geo- 
graphically scattered remote subscribers over time 
division multiplex access (TDMA) radio links to a 
nearby access point, or telephone exchange, of the 
public switched telecommunication network 1 . 

20 The radio concentrator system comprises a 

central station 3 located relatively close to the 
telephone exchange and a plurality of remote sta- 
. tions 4. The exchange side of the central station 3 
is coupled to subscriber line terminals of the tele- 

25 phone exchange through exchange subscriber lines 
2-1 through 2-n, usually of metallic twisted pairs, 
and the remote-station side of the central station 3 
is a radio access point represented by an antenna 
8 which is coupled by TDMA radio links 7 to the 

30 central-station side of remote stations 4. Subscriber 
terminals 6-1 through. 6-n such as telephones and 
data terminals are connected by groups to the 
subscriber side of nearby remote stations 4 
through remote subscriber lines 5-1 through 5-n 

as having one-to-one correspondence to the exchange 
subscriber lines 2-1 through 2-n. The number of 
subscriber terminals handled by a single radio con- 
centrator system depends on their traffic volume 
and the number of commonly shared speech or 

40 data channels, or time slots, available over the 
TDMA links 7. Control signals are exchanged be- 
tween the central station 3 and remote stations 4 
over a control channel exclusively reserved for this 
purpose in the transmission links 7. 

45 Referring to Fig. 2, the central station 3 in- 

cludes subscriber line interface circuits (SLIC) 11-1 
through 11-n connected respectively to the ex- 
change subscriber lines 2-1 through 2-n. Each sub- 
scriber line interface circuit 11 is provided with a 

so hybrid which converts the two-wire subscriber line 
2 to a four-wire circuit having an outgoing line 11a 
connected to a respective input of a time division 
multiplexer 12 and an incoming line 11b connected 
from a respective output of a time division demul- 

55 tipiexer 13. Subscriber line interface circuits 11 are 
connected by a respective two-way line 11c to a 
central controller 14 to exchange control signals 
with the network 1 and are connected by a line 1 1 d 

3 
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to the output of a dialling circuit 16 which operates 
to dial an emergency call destination address as 
will be described later. Time division multiplexer 12 
is associated with the central controller 14 to mul- 
tiplex signals from the line interface circuits 1 1 into 
a selected idle speech channel in response to a 
control signal supplied on a control line 14a from 
the controller 14. 

Control signals to be supplied to the remote 
stations are carried on a line 14b from the control- 
ler 14 to an associated input of the multiplexer 12 
and emergency call signals are supplied on a line 
14c and fed to an associated input of the mul- 
tiplexer. These control signals are respectively 
transmitted on control and emergency channels, or 
time slots, and multiplexed with other speech sig- 
nals carried on selected speech channels. The 
multiplexer output is applied to a modulator 17, 
where it is modulated on a radio frequency carrier 
and supplied through a duplexer 19 to the antenna 
8, where it is transmitted as a TDM down-direction 
(towards remote stations 4) in a broadcast mode to 
the remote stations 4. 

Incoming signals from the remote stations 4, 
detected by antenna 8, are supplied through 
duplexer 19 to a demodulator 18, the output of 
which is fed to the demultiplexer 13. Demultiplexer 
13 examines the control channel to identify the 
address of the speech channel signals and con- 
nects the identified channels through incoming 
lines 11b to the appropriate line interface circuits 
11. Demultiplexer 13 further separates the control 
channel, the emergency channel or specified 
speech channel and supplies control signals car- 
ried on the control channel on line 14d to the 
controller 14 and supplies emergency control sig- 
nals carried on the emergency or specified speech 
channel on line 14e to the controller 14. 

Controller 14 constantly monitors the busy/idle 
status of all the TDM channels and updates a 
channel memory 16. This channel memory is 
called upon by the central controller 15 each time 
as it assigns a speech channel to a call request 
from any of the subscriber terminals 6 or from the 
telephone network 1 . When all the speech channels 
are busy, an "all busy" signal is broadcast to the 
remote stations. 

In Fig. 3, each remote station 4 receives the 
broadcast TDM signal from the central station 3 via 
antenna 9 and duplexer 20. A demodulator 21 
recovers the baseband TDM signal and feeds a 
time division demultiplexer 22 where the signal is 
demultiplexed into respective channel components. 
The demultiplexed speech channel signals are sup- 
plied on lines 23b to subscriber line interface cir- 
cuits 23-1 through 23-n which are provided in a 
one-to-one correspondence to the subscriber termi- 
nals 6-1 through 6-n. The demultiplexed channel 
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control signal and emergency control signal are 
supplied on lines 24a, 24b to a remote controller 
24. Originating registers 25-1 through 25-n are as- 
sociated respectively with subscriber line interface 

5 circuits 23-a through 23-n. As will be described, 
each register 25 is designed to detect "on-hook" 
and "off-hook" and "hook flash" conditions when 
the associated subscriber goes off-hook for origi- 
nating a call, or goes on-hook for terminating a call 

70 and signals the detect subscriber line conditions to 
the remote controller 24 on line 24f. If a subscriber 
desires to place an emergency call, but hears a 
busy tone indicating that all the speech channels 
are busy. The subscribers instructed to momentar- 

75 iiy depress the switchhook under such conditions 
to alert the system of an emergency. The register 
detects the a "hook flash" condition . and sends a 
dial tone to the requesting terminal to urge the 
subscriber to dial the desired emergency call des- 

20 tiriation. The emergency destination address is de- 
tected by the originating register 25 and fed to the 
remote controller 24 to be transmitted to central 
station 3. 

Each subscriber line interface circuit 23 has an 

25 outgoing line 23a connected to a respective input 
of a time division multiplexer 26 to which the 
channel control signal and emergency control sig- 
nal from the remote controller 24 are also supplied 
on lines 24c, 24d. Multiplexer 26 is controlled in 

30 response to a channel identification signal. supplied 
on line 24e from the remote controller 24. The 
output of multiplexer 26 is coupled to a modulator 
27 where the baseband TDM signal is modulated 
on a radio frequency carrier and applied through 

35 duplexer 20 to antenna 9 and transmitted to the 
; central station as a TDM up-direction signal. 

Central controller 14 and remote controller 24 
are implemented by microprocessor-based control- 
lers each being programmed according to embodi- 

40 ments of the present invention. 

Figs. 4A and 4B are flowcharts describing the 
operations of remote and central controllers 24 and 
14, respectively, according to a first embodiment of 
the present invention. Each of the TDM up- and 

45 down-direction links of the first embodiment is di- 
vided into time slots as shown in Fig. 7. Time slot 
# 0 is exclusively used for the transmission channel 
control and system management control signals 
and time slots #1 and #2 are reserved for emer- 

50 gency calls. The other time slots are speech chan- 
nels for carrying speech signals. In Fig. 4A, the 
program execution of remote controller 24 starts 
with a decision block 30 which checks to see if any 
of the subscriber terminals goes off-hook. If an off- 

55 hook condition occurs, an associated originating 
register 25 issues a call request to the controller 24 
and the program control proceeds to a decision 
block 31 to detect whether the controller 24 has 

4 
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received an "all busy" signal on the control chan- 
nel from the central station. 

If there is an idle speech channel in- the trans- 
mission link, the answer is negative in block 31. 
exit is to operations block 41 which directs the 
sending of a speech channel assignment request 
(SCAR) to the central station on the control channel 
to elicit a response from the central station indicat- 
ing the identification of an assigned speech chan- 
nel. Control then proceeds to decision block 42 to 
check for the reception of such a response. 

As will be understood as the description pro- 
ceeds, the central controller 14 receives the 
speech channel assignment request, selects an idle 
speech channel by looking up the contents of the 
channel memory 16 and assigns the selected 
channel to the requesting subscriber. Centra! con- 
troller 14 proceeds to send the identification num- 
ber (ID) of the selected speech channel on the 
control channel to the remote station and estab- 
lishes a connection between the subscriber line 
interface circuit (SLIC) 11 concerned with the as- 
signed speech channel. The ID of the selected 
speech channel is received by the remote control- 
ler 24' (block 42), which is followed by operations 
block 43 to establish a connection between the 
subscriber line interface circuit 23 of the calling 
subscriber to the assigned speech channel, thus 
setting up a dialling connection. 

If all the speech channels are busy, the remote 
controller 24 has received an "all busy" signal from 
the central station and the answer is affirmative in 
block 31. Exit then is to operations block 32 which 
directs the sending of a busy tone from the asso- 
ciated subscriber line interface circuit 23 to the 
calling subscriber and thence to decision blocks 33 
and 34 to check to see if the subscriber goes on- 
hook or momentarily depresses the switchhook. If 
the subscriber goes on-hook on hearing the busy 
tone, control returns to block 30. If the subscriber 
wants to place an emergency call, he will mo- 
mentarily depress the switchhook, sending a "hook 
flash" signal to the remote controller 24. Thus, 
control exits from block 34 to operations block 35 
which directs the removing of the busy tone and 
sending of a dial tone from the associated originat- 
ing register 25 to the subscriber terminal to urge 
the subscriber to dial an emergency destination 
address. 

Exit then is to decision block 36 to receive and 
store the emergency destination address in mem- 
ory and verify the emergency call. This is accom- 
plished by detecting a match between the dialled 
emergency destination address against a list of 
emergency destination addresses stored in the re- 
mote controller 24. If no match occurs, control 
goes to operations block 44 to send a busy tone to 
the subscriber. If the call is verified, control pro- 
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ceeds to operations block 37 which directs the 
sending of an emergency channel assignment re- 
quest (ECAR) on the control channel to the central 
station 3 to elicit a response from the central sta- 

5 tion indicating the identification of an assigned 
emergency channel, and then exits to decision 
block 38 to check for the reception of the emer- 
gency channel identification number. Exit then is to 
operations block 39 which directs the switching of 

io the subscriber line interface circuit 23 concerned to 
the assigned emergency channel and thence to 
operations block 40 to transmit the stored emer- 
gency destination address to the central station on 
the assigned emergency channel. 

75 As will be described, this emergency call re- 

quest will be received by the central controller 14 
and one of the emergency channels is selected 
and assigned to the calling subscriber. The ID of 
the selected emergency channel is returned on the 

20 control channel and the reception of this signal is 
confirmed by the remote station concerned (block 
38). If no emergency channels are available, exit is 
to block 44 to send a busy tone to the subscriber. 
In Fig. 4B, the program execution of the central 

25 controller 14 begins with operations block 50 which 
directs the updating of the channel memory 16 with 
an assigned channel identification number. Exit 
then is to decision block 51 which checks to see if 
all the speech channels are busy and proceeds to 

30 operations block 56 to send an "all busy" signal on 
control channel if the answer is affirmative or pro- 
ceeds to decision block 52 if the answer is nega- 
tive. With block 52, the remote controller 24 awaits 
the arrival of a speech channel assignment request 

as (SCAR) from a remote station requesting an or- 
dinary or emergency call. On receiving a SCAR 
signal, control exits to operations block 53 which 
directs the selecting of an idle speech channel 
using the information stored in the channel memory 

40 16 and the assigning of the selected speech chan- 
nel to the calling subscriber. Exit then is to oper- 
ations block 54 to transmit the ID of the assigned 
speech channel to the remote station on the control 
channel and advances to operations block 55 to 

45 connect the subscriber line interface circuit 1 1 of 
the calling subscriber to the assigned speech chan- 
nel. Thus, control loops through blocks 50 to 55 
when a call request is received from any of the 
remote stations provided that at least one speech 

so channel is available. 

With block 56, the central controller 14 sends 
an "all busy" signal to remote stations 4 and pro- 
ceeds to block 57 to check for the arrival of an 
emergency channel assignment request (ECMR). If 

55 there is one, control proceeds to operations block 
58 to select an idle emergency channel and assign 
it to the emergency calling subscriber and ad- 
vances to operations block 59 to send the ID of the 

5 
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assigned emergency channel on the control chan- 
nel to the remote station. Exit then is to operations 
block 60 which directs the connection of the sub- 
scriber line interface circuit 11 of the emergency 
caller to the assigned emergency channel and con- 
trol proceeds to decision block 61 to receive a 
dialled emergency destination address from the 
remote station on the assigned emergency chan- 
nel. One receiving the emergency destination ad- 
dress, central controller 14 supplies it to the dial- 
ling circuit 1 5, whereupon it dials the received 
address to the public network 1 through the sub- 
scriber line interface circuit 11 of the emergency 
calling subscriber (block 62). 

To summarize the operation of the first em- 
bodiment of the invention. Fig. 4C shows a se- 
quence of events that occur when an emergency 
call is originated from terminal 6-1, for example, 
under an all-busy condition. A hook-flash signal 
from the terminal 6-1 is detected by remote station 
4-1 (block 34), causing a dial tone to be sent to the 
terminal 6-1 (block 35) from remote station 4-1 to 
urge the subscriber to dial a desired emergency 
destination address. After verifying the dialled in- 
formation, remote station 4-1 sends an emergency 
channel assignment request on the control channel 
to central station 3 (block 37) and received by the 
central controller 14 (block 57). An idle emergency 
channel is assigned to the terminal 6-1 (block 58) 
and the identification of the assigned emergency 
channel is sent from central station 3 to remote 
station 4-1 (block 59) on the control channel. The 
emergency channel ID is received by remote con- 
troller 24 (block 38). Subscriber line interface cir- 
cuits 23-1 and 11-1 of the remote and central 
stations are connected to the assigned emergency 
channel (blocks 39,60) and the dialled destination 
address is sent from remote station 4-1 to central 
station 3 (block 40) and then relayed to the public 
network 1 (blocks 61 , 62) to establish a connection 
between the terminal 6-1 and the emergency des- 
tination. 

A second embodiment of the present invention 
is shown in Figs. 5A, 5B and 5C; This embodiment 
differs from the first embodiment in that it includes 
blocks designated 100 through 107. After verifying 
the emergency call (block 36) from terminal 6-1, 
the remote controller 24 of station 4-1 proceeds to 
operations block 100 which directs the sending of 
an emergency access grant request (EAQR) signal 
on one of the emergency channels to central sta- 
tion 3. This EAGR signal is received by central 
station 3 (block 104). Control proceeds to decision 
block 105 to check to see if there is a collision with 
another emergency call. If there is one, control 
returns to block 50, and if there is none, exit is to 
operations block 106 which directs the sending of 
an access grant signal on the emergency channel 



to the remote station 4-1 and control advances to 
operations block 1 07 to connect the subscriber line 
interface circuit 11-1 to the granted emergency 
channel. When this grant signal is received by 

5 remote station 4-1 (block 101), the remote control- 
ler 24 proceeds to block 102 to connect the sub- 
scriber line interface circuit 23-1 to the granted 
emergency channel. Exit then is to operations 
block 103 which directs the sending of the stored 

io emergency destination address on the granted 
emergency channel to the central station. Central 
station 3 receives the emergency destination ad- 
dress (block 61) for transmission to the network 1 
through dialling circuit 15 (block 62). It is seen that 

75 with the second embodiment of the invention all 
control signals are sent via one of the emergency 
channels and the central station operates to grant 
permission to the use of the emergency channel if 
no data collision occurs between emergency calls. 

20 A third embodiment of the present invention is 

shown in Figs. 6A, 6B and 6C. The third embodi- 
ment differs from the first embodiment of the in- 
vention in that it includes blocks designated 200 
through 212. In this embodiment, emergency chan- 

25 nels are not provided as shown in Fig. 8 and 
emergency calls established when an all busy con- 
dition exists by forcibly clearing one of the speech 
channels which may be used by a remote station 
other than the emergency requesting remote sta- 

30 tion 4-1. The program starts decision block 200 
which checks for the reception of a disconnect 
signal from central station 3. If there is none, exit is 
to decision block 30 to perform execution similar to 
those of Fig. 4A until control proceeds to block 37 

35 in which the remote station, i.e., station 4-1 re- 
questing the emergency call under an ail busy 
condition sends an emergency channel assignment 
request oh the control channel to the central sta- 
tion. On receiving this request (block 57, Fig. 6B), 

40 the central station proceeds to operations block 
206 to select one of the speech channels and 
transmits a disconnect signal indicating the channel 
number of the selected speech channel on the 
control channel to a remote station associated with 

45 the cleared channel (block 207). Exit then is to 
operations block 208 which directs the clearing of 
the selected channel and thence to decision block 
209 which checks to see if a clear response signal 
is received. 

so The remote station, which is associated with 

the speech channel to be cleared, receives the 
disconnect signal addressed to it (block 200, Fig. 
6A) and proceeds to operations block 204 which 
directs the clearing of a speech channel specified 

55 by the received disconnect signal. Exit then is to 
operations block 205 which directs the sending of a 
clear response signal to central station 3 on the 
control channel indicating that the specified speech 
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channel has been cleared. On receiving the clear 
response signal (block 209, Fig. 6B), the central 
station proceeds to operations block 210 which 
directs the sending of the identification number of 
the cleared speech channel to the emergency call 
requesting station and thence to operations block 
21 1 which directs the connecting of the subscriber 
line interface circuit 11-1 to the cleared channel. 
The cleared channel identification signal is re- 
ceived by remote station 4-1 (block 201) and the 
latter proceeds to operations block 202 which 
directs the connecting of the subscriber line inter- 
face circuit 23-1 to the cleared speech channel. 
Exit then is to operations block 203 which directs 
the sending of the stored emergency destination 
address on the cleared channel to the central sta- 
tion. On receiving the destination address signal 
(block 212) t the central station advances to oper- 
ations-block 62 to send the emergency destination 
address through dialling circuit 15 to the network 1. 



Claims 

1. A concentrator system for connecting sub- 
scriber terminals to a switched telecommunication 
network through a plurality of demand-assigned 
two-way data channels, comprising: 

means for detecting when said data channels are 
congested; 

means for detecting an emergency call from one of 
said subscriber terminals occurring simultaneously 
with the detection of said congested channels; 
means for sending a dial tone to said one sub- 
scriber terminal when said emergency call is de- 
tected simultaneously with the detection of the 
congested channels to allow an emergency des- 
tination address to be dialled from said terminal 
and receiving said dialled emergency destination 
address; 

means for verifying said emergency call by com- 
paring said received address with a list of predeter- 
mined addresses; and 

means responsive to the verification of said emer- 
gency call for transmitting said receiving emer- 
gency destination address from said system to said 
network and establishing an emergency channel 
.between said subscriber terminal and said network. 

2. A concentrator system as claimed in claim 
1 , wherein said emergency call is indicated by 
hook flash signal generated when said one sub- 
scriber terminal momentarily depresses a switch- 
hook. 

3. A concentrator system as claimed in claim 1 - 
or 2,further comprising means for clearing one of 
said data channels when said emergency call is 
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detected simultaneously with said channel all busy 
and establishing said emergency channel through 
said cleared data channel. 

4. A concentrator system for connecting sub- 

s scriber terminals to a switched telecommunication 
network, said system having a central station and a 
plurality of remote stations to which said subscriber 
terminals are connected, said central station and 
said remote stations being interconnected by a 

jo two-way transmission link having a plurality of data 
channels and an auxiliary two-way channel: 
wherein said central station comprises: 
a plurality of central subscriber line interface cir- 
cuits associated in a one-to-one correspondence to 

15 said subscriber terminals and connected to said 
switched telecommunication network; 

a central controller cooperating with said cen- 
tral subscriber line interface circuits for selecting 
one of said data channels in response to a channel 

20 assignment request either from said network and 
said remote stations and generating a data channel 
selection signal identifying the selected data chan- 
nel, and detecting when all of said data channels 
are busy and generating an all-busy signal; * 

25 central multiplexer/demultiplexer means for cou- 
pling said central subscriber line interface -circuits 
to said selected data channels in response to said 
data channel selection signal, coupling one of said 
central subscriber line interface circuits which is 

30 associated with a subscriber terminal requesting an 
■ emergency call to said auxiliary channel, coupling 
said data channel selection signal and said all-busy 
signal to said auxiliary channel, coupling said chan- 
nel assignment request transmitted from said re- 

35 mote stations on said auxiliary channel to said 
central controller and detecting an emergency des- 
tination address transmitted from said remote sta- 
tions on said auxiliary channel; and 
a dialling circuit for signalling said detected emer- 

40 gency destination address to said network, 

wherein each of said remote stations comprises: 
a plurality of remote subscriber line interface cir- 
cuits connected respectively to said subscriber ter- 
minals; 

45 register means associated respectively with said 
subscriber terminals for transmitting a dial tone to 
said emergency call requesting subscriber terminal 
and receiving said emergency destination address 
therefrom; 

so a remote controller cooperating with said remote 
subscriber line interface circuits for generating said 
channel assignment request in response to an out- 
going call request from said subscriber terminals 
and detecting a simultaneous occurrence of said 

55 all-busy signal from said central station and an 
emergency call from said emergency requesting 
subscriber terminal, causing said register means to 
send dial tone to the emergency call requesting 

7 



13 



EP 0 304 955 A2 



14 



subscriber terminal in response to the detection of 
said simultaneous occurrence, and verifying said 
emergency call by detecting a coincidence be- 
tween said received destination address with a list 
of predetermined emergency destination address- 
es; and 

remote multiplexer/demultiplexer means for cou- 
pling said remote subscriber line interface circuits 
to said selected data channels in response to said 
data channel selection signal, coupling one of said 
remote subscriber line interface circuits to said 
auxiliary channel which is associated with said 
emergency call requesting subscriber terminal, 
coupling said channel assignment request and said 
emergency destination address of the verified 
emergency call to said auxiliary channel, and cou- 
pling said data channel selection signal and said 
all-busy signal transmitted from said central station 
on said auxiliary channel to said remote controller. 

5. A concentrator system for connecting sub- 
scriber terminals to a switched telecommunication 
network, said system having a central station and a 
plurality of remote stations to which said subscriber 
terminals are connected, said central station and 
said remote stations being interconnected by a 
two-way transmission link having a plurality of com- 
monly shared two-way data channels, a two-way 
signalling channel and a plurality of two-way emer- 
gency channels: 

wherein said central station comprises: 
a plurality of central subscriber line interface cir- 
cuits associated in a one-to-one correspondence to 
said subscriber terminals and connected to said 
switching telecommunication network; 
a central controller cooperating with said central 
subscriber line interface circuits for selecting one 
of said data channels in response to a data channel 
assignment request either from said network and 
said remote stations and generating a data channel 
selection signal identifying the selected data chan- 
nel, selecting one of said emergency channels in 
response to an emergency channel assignment 
request from said remote stations and generating 
an emergency channel selection signal identifying 
the selected emergency channel, and detecting 
when all of said data channels are busy and gen- 
erating an all busy signal; 

central multiplexer/demultiplexer means for cou- 
pling said central subscriber line interface circuits 
to said selected data channel in response to said 
data channel selection signal, coupling one of said 
central subscriber line interface circuits which is 
associated with a subscriber terminal requesting an 
emergency call to said emergency channel, cou- 
pling said data channel selection signal, said emer- 
gency channel selection signal and said all-busy 
signal to said signalling channel, coupling said data 
channel assignment request transmitted from said 



remote stations on said signalling channel to said 
central controller and detecting an emergency des- 
tination address transmitted from said remote sta- 
tions on said emergency channel; and 

5 a dialling circuit for signalling said detected emer- 
gency destination address to said network, 
wherein each of said remote stations comprises: 
a plurality of remote subscriber line interface cir- 
cuits connected respectively to said subscriber ter- 

70 minals; 

register means associated respectively with said 
subscriber terminals for transmitting a dial tone to 
said emergency call requesting subscriber terminal 
and receiving said emergency destination address 

75 therefrom; 

a remote controller cooperating with said remote 
subscriber line interface circuits for generating said 
data channel assignment request in response to an 
outgoing call request from said subscriber termi- 

20 nals and generating said emergency channel as- 
signment request in response to an emergency call 
from said emergency call requesting subscriber 
terminal, detecting a simultaneous occurrence of 
said all-busy signal from said central station and 

25 said emergency call, causing said register means 
to send dial tone to the emergency call requesting 
subscriber terminal in response to the detection of 
said simultaneous occurrence, and verifying said 
emergency call by detecting a coincidence be- 

so tween said received destination address with a list 
of predetermined emergency destination address- 
es; and 

remote multiplexer/demultiplexer means for cou- 
pling said remote subscriber line interface circuits 

35 to said selected data channels in response to said 
data channel selection signal, coupling one of said 
remote subscriber line interface circuits which is 
associated with said emergency call requesting 
subscriber terminal to said emergency channel in 

40 response to said emergency channel selection sig- 
nal, coupling said channel assignment request to 
said signalling channel, coupling said emergency 
destination address of the verified emergency call 
to said emergency channel, and coupling said data 

45 channel selection signal and said all-busy signal 
transmitted from said central station on said signal- 
ling channel to said remote controller. 

6. A concentrator system for connecting sub- 
scriber terminals to a switched telecommunication 

so network, said system having a central station and a 
plurality of remote stations to which said subscriber 
terminals are connected, said central station and 
said remote stations being interconnected by a 
two-way transmission link having a plurality of com- 

55 monly shared, demand-assigned two-way data 
channels, a two-way signalling channel and a two- 
way emergency channel: 
wherein said central station comprises: 
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a plurality of central subscriber line interface cir- 
cuits associated in a one-to-one correspondence to 
said subscriber terminals and connected to said 
switched telecommunication network; 
a central controller cooperating with said central 
subscriber line interface circuits .for selecting one 
of said data channels in response to a channel 
assignment request either from said network and 
said remote stations and generating a data channel 
selection identifying the selected data channel, de- 
tecting whether a collision occurs between emer- 
gency call requests from said remote stations and 
generating an access grant signal when no collision 
is detected, and detecting when ail of said data 
channels are busy and generating an all-busy sig- 
nal; 

central multiplexer/demultiplex means for coupling 
said central subscriber line interface circuits to said 
selected data channel in response to said data 
. channel selection signal, coupling one of said cen- 
tral subscriber line interface circuits which is asso- 
ciated with a subscriber terminal requesting an 
emergency call to said emergency channel, cou- 
pling said data channel selection signal and said 
all-busy signal to said signalling channel, coupling 
said access grant signal to said emergency chan- 
nel, coupling said channel assignment request 
transmitted from said remote stations on said sig- 
nalling channel to said central controller and de- 
tecting an emergency destination address transmit- 
ted from said remote stations on said emergency 
channel; and 

a dialling circuit for signalling said detected emer- 
gency destination address to said network, 
wherein each of said remote stations comprises: 
a. plurality of remote subscriber line interface cir- 
cuits connected respectively to said subscriber ter- 
minals; 

register means associated respectively with said 
subscriber terminals for transmitting a dfcl tone to 
said emergency call requesting subscriber terminal 
and receiving said emergency destination address 
therefrom; 

a remote controller cooperating with said remote 
subscriber line interface circuits for generating said 
channel assignment request in response to an out- 
going call request from said subscriber terminals 
and detecting a simultaneous occurrence of said 
all-busy signal from said central station and an 
emergency call from said emergency requesting 
subscriber terminal, causing said register means to 
send dial tone to the emergency call requesting 
subscriber terminal in response to the detection of 
said simultaneous occurrence, and verifying said 
emergency call by detecting a coincidence be- 
tween said received destination address with a list 
of predetermined emergency destination address- 
es; and 
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remote multiplexer/demultiplexer means for cou- 
pling said remote subscriber line interface circuits 
to said selected data channels in response to said 
data channel selection signal, coupling one of said 

5 remote subscriber line interface circuits which is 
associated with said emergency call requesting 
subscriber terminal to said emergency channel, 
coupling said channel assignment request to said 
• signalling channel and said emergency destination 

io address of the verified emergency call to said 
emergency channel, coupling said access grant 
signal transmitted from said central station on said 
emergency channel to said remote controller, and 
coupling said data channel selection signal and 

75 said all-busy signal transmitted from said central 
station on said signalling channel to said remote 
controller. 

7. A concentrator system for connecting sub- 
scriber terminals to a switched telecommunication 

20 network, said system having a central station and a 
plurality of remote stations to which said subscriber 
terminals are connected, said central station and 
said remote stations being interconnected by a 
two-way transmission link having a plurality of com- 

25 monly shared, demand-assigned two-way data ter- 
minals and a two-way signalling channel: 
wherein said central station comprises: 
a plurality of central subscriber line interface cir- 
cuits associated in a one-to-one correspondence to 

30 said subscriber terminals and connected to said 
switched telecommunication network; 
a central controller cooperating with said central 
subscriber line interface circuits for selecting one 
of said data channels in response to a data channel 

35 assignment request either from said network and 
said remote stations and generating a data channel 
selection signal identifying the selected data chan- 
nel, detecting when all of said data channels are 
busy and generating an all-busy signal, and speci- 

40 fying one of said data channels in response to an 
emergency call request from said remote stations 
and generating a data channel disconnect signal 
identifying said specified data channel; 
central* multiplexer/demultiplexer means for cou- 

45 pling said central subscriber line interface circuits 
to said selected data channels in response to said 
data channel selection signal, clearing said speci- 
fied data channel and coupling one of said central 
subscriber line interface circuits which is asso- 

50 ciated with a subscriber terminal requesting an 
emergency call to said cleared data channel in 
response to said data channel disconnect signal, 
coupling said data channel selection signal, said 
data channel disconnect signal and said all-busy 

55 signal to said signalling channel, coupling said data 
channel assignment request transmitted from said 
remote stations on said signalling channel to said 
central controller and detecting an emergency des- 

9 
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ti nation address transmitted from said remote sta- 
tions on signalling channel; and 
a dialling circuit for signalling said detected emer- 
gency destination address to said network, 
wherein each of said remote stations comprises: 5 
a plurality of remote subscriber line interface cir- 
cuits connected respectively to said subscriber ter- 
minals; 

register means associated respectively with said 
subscriber terminals for transmitting a dial tone to io 
said emergency call requesting subscriber terminal 
and receiving said emergency destination address 
therefrom; 

a remote controller cooperating with said remote 
subscriber line interface circuits for generating said 75 
channel assignment request in response to an out- 
going call request from said subscriber terminals 
and detecting a simultaneous occurrence of said 
all-busy signal from said central station and an 
emergency call from said emergency requesting 20 
subscriber terminal, causing said register means to 
send dial tone to the emergency call requesting 
subscriber terminal in response to the detection of 
said simultaneous occurrence, and verifying said 
emergency call by detecting a coincidence be- 25 
tween said received destination with a list of pre- 
determined emergency destination addresses; and 
remote multiplexer/demultiplexer means for cou- 
pling said remote subscriber line interface circuits 
to said selected data channels in response to said 30 
data channel selection signal, clearing said speci- 
fied data channel and coupling one of said remote 
subscriber line interface circuits which is asso- 
ciated with said emergency call requesting sub- 
scriber terminal to said cleared data channel in 35 
response to said data channel disconnect signal, 
coupling said channel assignment request and said 
emergency destination address of the verified 
emergency call to said transmission link, and cou- 
pling said data channel selection signal, said data 40 
channel disconnect signal and said all-busy signal 
transmitted from said central station on said signal- 
ling channel to said remote controller. 
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FIG.4B 
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© Concentrator system capable of completing emergency calls under congested traffic. 



® In a radio concentrator system found, by a cen- emergency call, 
tral station (3) and remote stations (4), demand- 
assigned data channels are constantly monitored to 
detect when they are congested. When an emer- 
gency call is received from a subscriber terminal (6). 
a dial tone is sent to the terminal if the emergency 
call occurs simultaneously with the detection of a 
congestion. On hearing the dial tone, the subscriber 
dials an emergency destination address, which is 
received by a remote station and compared with a 
list of predetermined addresses and verified if it 
matches one of the predetermined addresses. The 
dialled information is sent from that station to the 
central station, where it is relayed to a switched 
network (1). An emergency channel is established to 
the network for routing the emergency call. This 
channel may be permanently provided and demand- 
assigned in response to an emergency channel as- 
signment request, or first selected by a remote sta- 
tion requesting an emergency call and access is 
granted by the central station if no collision occurs 
between competing emergency calls. Alternatively, 
no emergency channel is provided in the system 
and one of the data channels is cleared when an 
emergency call is detected simultaneously with the £2 
occurrence of a congestion. The cleared channel is 
used as an emergency channel to complete the 
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